Alkyl hydroperoxide reductase is important for oxidative stress resistance and symbiosis in Azorhizobium caulinodans.
Reactive oxygen species (ROS) are not only toxic products of oxygen from aerobic metabolism or stress but also signalling molecules involved in the development of the legume-Rhizobium symbiosis. To assess the importance of alkyl hydroperoxide reductase (AhpCD) in the nitrogen-fixating bacterium Azorhizobium caulinodans, we investigated the phenotypes of the ∆ahpCD strain with regards to ROS resistance and symbiotic interactions with Sesbania rostrata. The ∆ahpCD strain was notably more sensitive than its parent strain to hydrogen peroxide (H2O2) but not to two organic peroxides, in the early log phase. The expression of ahpCD was not controlled by a LysR-type transcriptional activator either in vitro or in vivo. The catalase activity of the ∆ahpCD strain was affected at a relatively low level of H2O2 stress. Furthermore, the ∆ahpCD strain induced a reduced number of stem nodules in S. rostrata with lowering of nitrogenase activity. These data suggest that A. caulinodans AhpCD is not only important for H2O2 detoxification in vitro but also critical for symbiosis with S. rostrata. Functional analysis of AhpCD is worth investigating in other rhizobia to gain a comprehensive view of its contributions to ROS defence and symbiotic association with legumes.